In order to discuss the signs, symptoms, and treatment of patients suffering from senile deafness, I analysed the case-sheets of 120 of my private patients over 60 years of age and found the following:-
Bone conduction for a watch was absent on both sides in 51% (61) cases. It was present on one side in 15% (18) and it was present on both sides in 11-5% (14). It was not examined for in 22 -5% (27).
Air conduction for a 70" watch was present on both sides in 56% (67) cases; present on one side in 21-6% (26); it was absent on both sides in 8-7% (11); and not examined for in 13-3% (16) cases. Thus 66-6% (160) ears could hear a 70' watch. Of these ears some were not deaf, as patients presented themselves with a unilateral deafness. Thus we have 4-2% (5) patients over 60 years of age, hearing a 70' watch at 60" and over. A patient aged 66 heard a 70" watch at 66'. Of these 160 ears there were 23 -7% (38) ears that only heard the watch on contact, whilst the average distance for 95-6% (153) ears was 4j". This figure was obtained by excluding those 4-2% (5) ears which heard 60" and over. Thus 63-75% heard the 70" watch at 4k".
Physical examination consisted of examining the patients with a watch in five positions on each side of the head for bone conduction, examining for air conduction with the same watch, which was normally heard at 70", testing with low notes and with 04, 05, a,, and employing the Rinne and Schwabach tests.
The low limit was tested in 94 patients, but was not examined for in 26. In the 94 patients 127 ears' were tested. 0-8% (1) heard 16 d.v.; 4995% (63) heard 32 d.v.; 28-3% (36) heard 64 d.v.; in 10-2% (13) the low limit was raised above JUNE-OTOL. 1 64 d.v., reaching even to 128 d.v.; in 4'°7% (6) it was raised above this, reaching even Ci, and in 6-45% (8) the low notes were not heard at all. Thus in 21% the low limit was raised above 64 d.v.
04 Edelmann fork was employed in 105 patients, amongst whom 187 ears were tested. Of these, 6-4% (12) heard the fork normally and 8-4% (16) did not hear the fork, whilst in 85% (159) the average diminution in hearing was -13 seconds. C5 Edelmann was employed in 39 patients, in whom 62 ears were examined. Of these 37% (23) did not hear the fork and 63% (39) heard it. In those (27) in whom the loss was estimated, the average loss was -8; a1 normally heard 65 seconds by air, was heard on an average of 3566 seconds in 97% (66) cases amongst the 68 examined, and was only absent in 3% (2). Rinne's test was employed in 172 ears, using Cl Edelmann fork. In 81-4% (140) it was positive, in 13 8% it was negative, and in 4-6% air conduction and bone conduction were equal.
Schwabach's test was employed in 72 ears, using A1 Edelmann fork. It was normal in 12-5% (9) cases, it was absent in 1-38% (1), and the average for 86-1% (62) was -4-2 seconds.
Wax was present in 13 ears, whilst the teeth were at fault in 16 patients. Rhinitis, including hypertrophy of turbinates, deviated septum, vasomotor rhinitis (9), atrophic rhinitis polypi (2), sinusitis (2), was present in 40 patients.
In reference to the above tests, it is interesting to refer to Davis's and Bunch's work. Bunch examined 353 patients who had no subjective indications of deafness, using No. 1A Audiometer. Dividing the patients into decades, he found that tones of a pitch of 32 and 64 double vibrations appeared to be equally well heard by all groups. In fact, the means for the oldest group was slightly higher than that for the youngest, for 32 double vibrations. The means for all age-groups were close together -up to 512 double vibrations, where the 50-and, more definitely, the 60-year groups had dropped slightly. The 1024 and the 2048 double vibrations are heard equally well by the two youngest groups, but the 40 and 60 and 60 year-groups were definitely 'lower. At 4096 double vibrations the drop was sharp a.nd consistently lower for each successive age-group.
Davis considered that this lowering of the high limit might be due to disease, but he found that patients with a definite clinical diagnosis of arteriosclerosis did -not show a greater loss in hearing than normal patients.
From our point of view, treatment is the interesting feature of senile deafness. The first question is, is treatment worth while? Definitely it is. Hearing improves -at times, the general condition of the patient certainly improves, and tinnitus and -vertigo can often be decreased.
In the treatment of senile deafness, one must be a physician, taking note of the mental and general-particularly the vascular-condition of the patient. Neverthe-'less, one must not neglect local treatment, and even when one prescribes a hearing aid the local condition in the nose and ear must not be neglected.
Treatment consists of:
(1) Drugs for vertigo and tinnitus (54).-Luminal (7), bulbo-capnine (6), monotrean (1), vaso-dilators and bromides (19) , singly or in various forms and mixtures, one of the best being a French proprietary mixture, acoegenol-pacyl, and bromides alone or together (9). Limitations of fluids and a saltless diet (7), thyroid (3), Calcium diuretin (2). I consider that most patients have benefited by a mixture of bromides and vasodilators, together with an occasional bulbo-capnine, while others require calcium diuretin, which is a most useful drug.
The limitation of fluids and a saltless diet is an unsuitable treatment for the vertigo of old age, as this vertigo is generally vascular in origin, the changes in the labyrinthine blood-vessels being probably comparable to the changes in the retinal blood-vessels, so that in addition to the ordinary vaso-dilators, acetylcholine injections may prove useful.
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(2) Treatment applied directly to the middle ear and Eustachian tubes (65).-Catheter and massage (33), Zund-Burguet (14), home-masseurs (3), auto-insufflators (15). Of these treatments the Eustachian catheter is definitely beneficial, while the auto-insufflators also seem to help.
(3) Treatment directed to the nose.-Nassi sprays or drops or ointments (28).
In nearly every case these consisted of 3% ephedrine hydrochloride spray. In one case a septum operation was performed and in another case a sphenoid. For vasomotor trouble a cautery (3), calcium and vitamins (1) and Gautier's tubes (1) were used. Of these treatments Gautier's tube and the cautery are the most reasonable, as old people suffer from a vasomotor condition of the nose. If diathermy could be used under a local anaesthetic, it would be better than the cautery. Ephedrine seems to help and does not upset old people so much as it does the middle-aged; one must, however, be on the watch for orbital pain, a sign of overdosage.
(4) Treatment of septic foci.-This was limited to the removal of the teeth (7) and the cutting-off of tobacco (3).
(5) Physical therapy.-Negative galvanic current (2), faradic (1), diatbermy (4).
Diathermy is quite unsuitable for patients over 50 years and causes sleeplessness and mental confusion. The negative galvanic current seems to help. (6) Removal of wax. Some authorities do not direct treatment to the middle ear, as they consider that senile deafness is pure perception-deafness. This series shows a small percentage of patients (13 . 8%) who have a negative Rinne with a raising of the low limit above 64 d.v. (21%).
Davis, an American writer, considers that in senile deafness the middle ear is commonly involved, although the internal ear is always affected.
Professor Kompanejetz's 116-year-old patient heard high notes better than he heard low notes. In his case bone conduction was shortened, especially for high tones.
There was a narrowing of hearing limits and an equal lowering of hearing for all tones, with a narrowing of sharpness of hearing at both ends, not only at the upper limit.
Thus the fact that the middle ear may be involved, may account for the benefit which I have found to be conferred by using a Eustachian catheter and an autoinsufflator. This improvement in hearing following catheterization is also explained by the fact that the cartilage of the Eustachian tube is atrophied (McAuliffe).
A Russian doctor, Achscharumow, aged 80, has described bow he treated his deafness, basing his treatment on an effort to act on the middle ear, via a narrowed Eustachian tube which had lost its elasticity. He considers that the usual methods are of too short duration, so he insufflates the Eustachian tube by using a double ball-apparatus. He inserts an olive end into one nostril, closing the other nostril and breathing through his mouth, so as to raise his palate and bring it into apposition with the posterior pharyngeal wall. He takes hold of the end ball in his right hand and presses it together a few times till the second ball is moderately blown up. With this the mouth of the Eustachian tube is expanded and strong air-pressure in the middle ear is felt. The tubal openings and the drum membrane remain expanded as long as the nose is closed and mouth breathing is continued. After this the right hand takes charge of the second ball and repeatedly squeezes it, by which means the tubal openings are expanded in little jerks and at the same time the drum membrane begins to vibrate.
Local treatment has also to be directed to removing impacted wax, which is a difficult procedure owing to the atrophy of the cartilage of the external auditory meatus (McAuliffe). The local treatment to the drum consists of the Ziind-Burguet musical massage (Cathcart).
The mental aspect is considered by McAuliffe and Curran; the former points out that the words make no impression on the perceptive senses, as sclerosis of the arteries results in lack of nutrition of the cerebral centres. He recommends increasing doses of potassium iodide, and strychnine, gr. 'u, to improve the circulation in the labyrinth and brain, thus promoting a greater attention to stimuli. Curran likewise comments on the incapacity for sustained attention from which old people suffer.
Just as diastolization is recommended for the treatment of rhinitis and catarrbal otitis in children (Friel), so I suggest that it sbould be used in old age to treat the cmdematous turbinates of vasomotor rhinitis. The chemical treatment of deafness is considered by various authors; thus Eugene Lewis of Los Angeles improved the-hearing of a woman, aged 64, who had had progressive deafness for twenty years, by giving a high fluid intake, minimum carbohydrates alternating saturation with chlorides and citrocarbonates.
German, in Germany, wbo says there is often no other sign of gout than the deafness and increase of uric acid in the blood, treated 35 patients, as a result of which the uric acid diminished in 28, and of these, 19 showed an improvement.
He uses a purin-free diet and cinchophen.
Berberich reports a man of 51, who heard conversation 4 metres and 0 metre, and had 4.8 mgm. uric acid in the blood, and who after fourteen days' treatment with a purin-free diet and novatophan heard at 45 metres and at i metre. He employs atophan and novatophan for four or five days at a time and then pauses for four or five days. With the atophan he gives bicarbonate of soda or magnesia to avoid upsetting the bowels. Under this treatment tinnitus disappears and hearing is better.
Among 300 patients, Berberich found 30 who had nerve deafness, with increase of uric acid in the blood, and 36 or 38 who had senile deafness with increase of uric acid in the blood. Berberich believes that nerve deafness can be differentiated from senile deafness, in that senile deafness presents a cholesteraemia and an arcus lipoides on the tympanic membrane similar to the arcus lipoides on the cornea. He describes the arcus myringis as a half-moon, greyish-white crescent, usually limited to the lower part of the tympanic membrane. Berberich found that such cases had a raised blood-pressure and suffered from vertigo, fullness in the head and tinnitus. He does not consider that people over 60 suffer from an increase of uric acid; that is a disease of patients between 40 and 50 years of age.
Berberich believes that senile deafness is an illness, independent of age, which is caused by faulty metabolism of cholesterin. The important points in diagnosis being an arcus myringis, an arcus cornea, and a cholesteremia with, in more than half the cases, a hypertonia.
He employs calcium diuretin, 1 to 2 tablets t.d.s., and the result is that after four or five days the blood-pressure is lowered and the hearing is better. The diuretin acts on small vessels by dilating them, and the calcium acts on the sympathetic system as a tonic, and so relieves the spasm, and, moreover, the cholesterin level in the blood is influenced by this treatment.
If a more powerful therapeutic agent is necessary, rhodan is employed, for cholesterin contracts the peripheral blood-vessels whilst the diuretin and rhodan dilate them.
One patient of mine, aged 59, not included in this series, complained of vertigo and deafness, loss of low notes and shortened high notes. Right ear plus-minus Rinne, left ear negative Rinne B.C. good, showed 457 mgm. of -cholesterol per 100 c.c. (normal 160-200 mgm. per 100 c.c.).
Another man, aged 64, complained of deafness and had loss of low notes, shortened C4 and 05, negative Rinne, ab §ent A.C. and B.C. for watch and short B.C. for A1 and showed an arcus lipoides on the cornea and drum.
Professor Baker, in a private letter, has referred to a series of experiments on rabbits in which the administration of thyroid or iodides prevented the development of a very high blood-cholesterol which was normally produced by feeding these animals on cholesterol, and, as regards diet, he recommends a more or less vegetarian diet with the omission of eggs, and food known to contain cholesterol.
As regards physical therapy: Voss has been using the U-rays of Mulvert as a 1100 5U 55 Section of Otology 1101 treatment of deafness from the various causes. What was conspicuous in the results was the moving-down of the low notes, but less frequently did they notice the moving up of the high tones. In several patients tinnitus was decreased. He quotes the case of a man aged 62, suffering from senile deafness, in which there was a considerable improvement of hearing for whisper and also a moving up of the upper tones., He also quotes the case of a woman, aged 67, in which conversation improved with simultaneous moving down of low tone-limit to the normal, while the upper tone limit on the left remained unchanged, but on the right moved up.
Hegener, of Hamburg, says that Mulvert's apparatus is merely an industrial catch-word and that he (Hegener) could produce as high frequencies with a Galton whistle. He attains these high frequencies by strapping a Galton whistle attached to a Siegle speculum to the patient's head. Voss, in employing frequencies ranging between 16,000 and 70,000 Hertz, has found that 30,000 Hertz is the most effective. Mulvert also now recommends the use of frequencies of 20,000 or 30,000 E-ertzian waves. Hegener says that such freqluencies as 20,000 to 30,000 lie within the reach of our hearing, whilst Mulvert believes that everything above 15,000 to 18,000 cannot be heart.
Hegener's contention, thus, is that he can reach 30,000 and 60,000 Hertz waves on an Edelmann-Galton whistle and that these frequencies are audible and so we can test the efficiency or non-efficiency of these waves without employing the expensive Mulvert U apparatus. Hegener considers that sound energy is transformed into heat and so the action of these high-frequencys ounds is the same as diathermy.
Finally we come to the consideration of hearing-aids. Formerly old-age deafness could only be alleviated by a non-electric hearing-aid consistiDg of tubes to collect sound, inserted in each ear and in contact with the bone, connected over the head by a watch-spring. The drawback to these was that, although they could be concealed by young ladies, elderly people with scanty hair were unable to conceal them, whilst if worn by men, their concealment was impossible. For men, single-ear cornets prove useful. Apart from their visibility, these ear-phones increase the hearing and prove a comfort to the patient's relatives.
Then an effort was made to produce electric aids which intensified the high notes by introducing hard and soft carbons. Thus in Rein's aids for mixed deafness, we use one hard and one soft carbon. If high notes are lost we use two hard carbons and one soft one, whilst when the low notes are lost we use two soft carbons, and one hard one, or wve may even use three soft carbons if the low notes have gone and the high notes are good. One can thus examine one's patient and then insert the necessary carbons oneself.
The drawback to most carbon microphones is the fact that adventitious sounds are easily produced and are annoying. The disadvantage of all electric aids is that they appear to be too loud. One elderly patient will be quite satisfied with an " Acousticon " whilst another will find that much too loud and prefer an " Ardente." The important point is that the patient must wear the aid for a week before buying it.
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Ztschr. f. Hals-, Nasenu. Ohrenh., 1932, xxxi, 402 . FRIEL, A. R., " Treatment of deafness," Lancet, 1934 (ii), 1127. THALER, N., " Auditory acuity in hypercholesteremia." Laryng., 1932, xlii, 741-748. YEARSLEY, M., " Presbyacuisis and its treatment," Lancet, 1934 (ii), 306. Dr. Albert A. Gray: The changes responsible for the deafness of old age are to be found in the cochlea and cochlear nerve. The structures of the middle ear show no noticeable departure from the normal, there is no change to be found in the bony capsule of the labyrinth and the stapedio-vestibular articulation is normal. The condition, therefore, so far as pathological changes go, shows no relationship to otoselerosis.
In a typical case of senile deafness there are considerable changes in the structure contained within the ductus cochlearis. The membrane of Reissner is depressed and consequently mav lie in contact with the upper surface of the tectorial membrane and organ of Corti. In more advanced cases this depression of the membrane of Reissner becomes marked and the membrane may come to lie in contact not only with the tectorial membrane and organ of Corti but also with the basilar membrane and the outer wall of the ductus cochlearis, including the stria vascularis. In this latter condition, therefore, the ductus cochlearis itself is completely obliterated.
In the early stages the hair-cells of the organ of Corti appear to undergo degeneration before the rods of Corti, and this stage is associated with that depression of the membrane of Reissner alluded to above. As time goes on this disintegration of the hair-cells becomes associated with disappearance of the rods of Corti, and the whole organ of Corti becomes reduced in size and flattened until it is represented only by a gentle bulging on the upper surface of the basilar membrane.
While these changes are going on in the ductus coeblearis and the structures contained therein, the nerve-cells of the ganglion spirale begin to show signs of degeneration. These changes do not appear to be associated with round-cell infiltration or dilatation of the blood-vessels, or any of the signs of even mild inflammatory activity. The nerve-cells simply appear to die and disappear; and consequently the places which they occupied remain in the modiolus as open spaces, unfilled by round-cells or fibrous tissue. When the cochlear nerve is examined it is found that the neurokeratin filament of the medullary sheath has undergone retrograde changes, and to a large extent disappears, whereas the axis cylinder is still present. But whether the latter is capable of functioning is doubtful.
A fact which is of great interest and significance is the order in which the degenerative changes in the cochlea progress. In the apical region the degenerative changes appear later than in the basal whorl, and it is to be observed that a gradual increase in the pathological changes occurs on descending the cochlea from apex to base. Furthermore, the same gradual change takes place in the ganglion spirale, the nerve-cells remaining fairly numerous and normal in appearance in the apical portion of the modiolus when they show signs of marked degeneration and have to a large extent disappeared from the basal portion.
As regards the stapedius and tensor tympani muscles, it is interesting to observe that these show no sign of degenerative change even when the deafness has reached an advanced stage.
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Dr. Hinds Howell: I include as part of the syndrome of senile deafness two common accompanying symptoms, namely tinnitus and vertigo, and I assume that the senile period begins at the age of 60, although this is quite an arbitrary and frequently erroneous assumption. It begins much earlier in some cases and a good deal later in others.
There is, 1 think, no single or particular quality of deafness which can stamp the condition as due to age alone, for the auditory apparatus is clearly exposed to the ravages of time at many points-loss of elasticity in membranes, tympanic or basilar, defects in the articulations of the ossicles, and vascular troubles whereby the nutrition of the cells in the cochlear or cerebral cortex may suffer. I suppose that nerve-fibres, apart trom any changes in their ganglion-cells, are likely to be affected to a minimal degree, there being, so far as I know, no alteration in the conductivity of old, as compared with younger, nerve-fibres.
The best approach to the subject from the standpoint of the physician is to consider in what type of case one requires help from one's otological colleagues. One example of the kind readily occurs to me:
A lady in her seventh decade, who had become increasingly deaf since about the age of 55, began to suffer from attacks of giddiness. These varied in severity from a slight vertiginous feeling to an attack of such severity that she would have fallen had she not hung on to a support. The more severe attacks were not very frequent. There was never any vomiting. Tinnitus she had had for some years. Now this patient, on examination, was found. to have what I took to be a middle-ear type of deafness. She had undoubted arteriosclerosis, and her bloodpressure was 190/120 mm. Hg.
The question asked was, naturally, " What is the cause of the giddy attacks, and what can be done about them ? " The attacks were never typically those of M&ni6re's syndrome, and in my opinion were due to arteriosclerosis of the cerebral vessels. The aural surgeon whom I consulted was inclined to agree with this view. Subsequent events suggested that it was correct, as the patients' memory rapidly deteriorated, and she died two or three years later from cerebral thrombosis.
I imagine that arteriosclerosis may produce giddiness, either from its general effect on the brain or from a local effect on the labyrinth. But when the effect is temporary and intermittent it may in any particular case be exceedingly difficult to say with certainty whether the symptoms are due to a local labyrinthine condition or to a cerebral cause. I should think that in the labyrinthine case, there would be a more definite sense of rotation or falling-combined, perhaps, with nystagmus, whilst in the case of cerebral arteriosclerosis, a sense of dizziness rather than true vertigo would be more likely to occur. It is a matter of considerable importance in prognosis to determine whether the symptoms are due to arteriosclerosis or to some other local cause, for in the arteriosclerotic cases giddiness may be the prelude to memory defects, at least, and to vascular accidents, frequently, in the not very distant future. I have taken vertigo as being part of the condition which we are now considering and tinnitus I should also regard as properly within the scope of the discussion.
I have frequently required help with cases in which the patient has complained of " noises in the head." As a rule, the patient with tinnitus refers this to one or both ears. But on occasion they will say that the noise "is in the head" and not in the ear. I exclude from this group of cases those rare occasions when an arterio-venous aneurysm may give rise to a sound audible by the patient; these are usually traumatic and there is seldom any difficulty in finding the cause of the noise. The noises in the head to which I refQr are not intermittent and do not varv with the pulse-rate. They consist, as a rule, of buzzing or ringing sounds, and they cause the unfortunate patient great distress. It is important to get the opinion of the aural surgeon as to whether these noises have their origin in connexion with a deaf ear or Proceedings of the Royal Society of Medicne not. I think they may have had their origin in some cases in an aural abnormality, but after that, at least on occasion, they become hallucinations and may be the prelude to more systematized auditory hallucinations in the shape of voices.
I have in mind the case of a man whom I saw at the age of 71. He had been deaf and complaining of tinnitus for some years when the noises in the head started.
He became increasingly obsessed and introspective with regard to them and ultimately became insane.
In my experience of this type of case, no patient, so far as I can recollect, has ever benefited from any local treatment to the ear. The patients are always in danger of developing a severe psychoneurosis and not infrequently become definitely " mental." Similar in this respect are those cases in 'which senile deafness is accompanied by severe tinnitus and local treatment having produced no improvement, the physician is asked to do what he can to help the patients. It may be that they are arteriosclerotic and hyperpietic. Treatment properly planned for the amelioration of these conditions may help the patient to some extent, but this is not the place to discuss the details of such treatment. If the patient is a heavy smoker, he would be wise to give up the habit. Small doses of luminal-gr. ; two or three times a day-may be helpful.
In the event of remedies such as these producing inadequate relief, the question of operative treatment must be raised, in the hope that destruction of the labyrinth in an already useless ear may give relief and cause a cessation of the tinnitus. There is, however, no certainty that it will do so, but there are cases in which the mental condition of the patient makes it imperative to attempt to procure relief along these lines.
I have already mentioned the difficulties which the physician may have in connexion with an arteriosclerotic patient who has symptoms which may be referable to the ear and are not necessarily the result of arteriosclerosis, and the converse is, of course, true, namely that the otologist may have a patient with aural symptoms which may be due to arteriosclerosis. He will then require the cooperation of a physician to help with medical treatment of the patient's arteriosclerosis, in addition to such local treatment as he may consider desirable. I have also referred to the fact that the patient with senile deafness and tinnitus may develop psychoneurotic symptoms. The possibility of helping such patients depends to a large extent on their capacity to develop a philosophical outlook on their condition and the extent to which one can assist them to do this. These who have already developed a severe psychoneurosis are unlikely to be helped materially in this way but a good deal can be done for the slighter cases. Restriction of tobacco in those who smoke excessively, and, if it is possible, lightening their responsibilities and anxieties, will also be helpful.
There are a few conditions of medical, rather than otological, interest, which may give rise to aural symptoms in elderly patients. Paget's disease (osteitis deformans) may possibly affect the auditory nerve within the temporal bone, as the result of its characteristic changes; diagnosis of this disease does not usually present much difficulty, when the bones of the skull are involved. Aortic incompetence may cause tinnitus and vertigo, whilst certain diseases of the blood-aneemias and the leukwemias-may do the same. None of these are, however, likely to cause much difficulty in diagnosis, since they are usually only too obvious, for reasons quite unconnected with the ear.
Syphilis at this age is unlikely to cause symptoms, though the possibility of its doing so should be borne in mind, and the same is true of cerebral tumours, particularly of those involving the eighth nerve. They are rare after the age of 60. I think it is clear from what I have said that there are many cases in which there is need for close co-operation between otologist and physician. The physician can only help in ameliorating the deafness by treating the patient for arteriosclerosis, hyperpiesis, or such conditions as an8emia, aortic disease, etc., or by 11104 58 59 Section of Otology 1105 sedatives combined with psychotherapy to help in the treatment of psychoneurotic symptoms. The time is, I am afraid, unlikely to come when the aural surgeon, like a modern Aladdin, will be able to offer new ears for old, but I am hopeful that in the future there may be found more ways than appear to exist at present for the amelioration of the syndrome of senile deafness.
The President said that the characteristic which had always impressed him about senile deafness was the rapid aural fatigue of presbyacusis. The hearing was helped temporarily, by very slight massage. Anything approaching heavy massage, however, increased the degree of deafness.
Had Dr. Gray noted many changes in the vessels in cases of the kind now being discussed ?
SirJames Dundas-Grant said that Mr. Thacker Neville had referred to the article by Berberich (Zeitschrift fir Hals-, Nasen-und Ohrenheilkunde, xv, 413; Abstract, Jo'urn. Lar. and Otol., xlii, 351) , which dealt with the subject of hypercholesterolbmia in these cases. On that there were many differences of opinion, but Berberich considered that this condition of the blood constituted a large element in the production of old-age deafness. It would be found to cause high blood-pressure, and in experiments actual contact of cholesterin with the muscle-fibres of blood-vessels caused them to contract. The experiment could not be literally applied to the human subject. The subject was now being worked at in France, and some writers attached much value to it (Az6rad and Deparis, Bull. Gen. de The'rapeutique, Tome 185, No. 1, 1934, p. 27) . He did not know how the treatment recommended would commend itself to some people, as stress was laid on the necessity of avoiding articles of food rich in cholesterin, such as brains, yolk of egg, sweetbreads, kidney, liver, and fats generally. For the raised blood-pressure rhodan and calcium-diuretin are recommended.
In a monograph written last year on the cholesterol diathesis, Dr. Parkes Weber associated the hypercholesterolemia with xanthelasma and other skin troubles. A patient of his (Sir James's) had xanthelasma of the upper eyelids, with arcus lipoides of the tympanic membrane and marked arcus senilis of the cornea. He (the speaker) considered that tympanic and Eustachian tube troubles should be treated before it was concluded that nothing could be done for the patient who had senile deafness. Treatment through the nose was of the utmost importance. Menthol drops, to which a little ephedrine was added, were useful, as was also the use of some form of Politzer's inflator such as the one which he (Sir James) had devised.
He urged that otologists should not arrive at the diagnosis of senile deafness hurriedly. In one apparently typical case the patient had suffered from indigestion, and treatment for that had rendered his hearing as good as before.
The cautions uttered by Dr. Hinds Howell were very interesting. In one of his (the speaker's) cases the tests had been somewhat anomalous, and there was a slight disturbance of speech, similar to that noted in bulbar paralysis. It was, however, pseudo-bulbar paralysis, apparently a disturbance of the cortical centres on both sides, owing to raised blood-pressure.
Mr. Sydney Scott said he believed that this was the first time that members of the Section had had the opportunity of seeing sections of the decalcified labyrinth from cases of senile deafness. Judging from the sections, there appeared to be deficiency of endolymph. He asked whether Dr. Gray thought the primary cause of degeneration of nerve, and of deficiency of endolymph, was in the stria vasculosa.
Possibly th-el biochemixt of the future might find a means of influencing the stria vasculosa at an early stage! Mr. Alexander Tweedie said that presbyacusis bad been adopted as a convenient term to represent a type of deafness which, he suggested, should be confined to cases in which the pharynx, nasopharynx, and aural fundi were normal, and in which there were normal responses to the Weber, Rinne and Gelle tests, a retention, or only slight reduction, of the lower-tone limit and a definite reduction of the highertone limit by air, whilst the bone conduction for the higher-tone limit was either only very slightly affected or else retained. This latter point had previously not been recognized until Dr. Womack and Mr.
Sydney Scott had shown that the bone conduction for the higher tuning-forks was, owing to physical reasons, almost negligible. With the introduction of the monochord, bone conduction for the higher-tone limit, in this type of deafness, would be found to be almost unaffected, as he had just said. In this connexion he would like to draw attention to a phenomenon which he had observed with the use of the monochord. That is to say, in certain cases of presbyacusis, perception for some 3,000 to 6,000 D.V. as elicited by transverse vibrations, was lost: whilst for the longitudinal vibrations appreciation for from 6,000 D.V. up to even 12,000 D.V. was often again evidenced. He asked if other members had also noted this point which he suggested must be associated with some physical fallacy in the use of the instrument.
He had been much struck by the attention wbich Mr. Sydney Scott had directed to the absorption of fluid in the cochlear duct in Dr. Gray's sections, and by Mr. Scott's suggestion as to replacement of this fluid. Possibly it was not too fantastic to contemplate making use of the endolymphatic sac for this purpose! Could Dr. Gray offer any solution for the retention of the upper tone limit by bone conduction in presbyacusis, and, had he included investigation of the vestibular nerve apparatus in the case which he had just demonstrated?
Mr. Michael Vlasto said it was seldom that members had an opportunity of discussing a morbid condition from which some of them were themselves sufferers. Several of those present came within the ambit of that remark, and it would be interesting to have their sincere testimony as to what form of treatment-if anythey had found to alleviate their deafness. It served no useful purpose to deal out contentious theories about the value of this or that form of treatment. These might be accepted in the case of morbid conditions of which members had no personal knowledge. But a number of those present had personal knowledge of the condition under discussion. Would they say what they had been able to do for themselves?
In his own case, unfortunately, he had not been able to give relief, nor had he noted any relief administered by others. He saw his "anno Domini" patients only once and admitted that in spite of his attempts to give them a happier outlook on life, they left him somewhat discouraged.
Mr. Herbert Tilley said that he had hoped to hear of some belpful suggestions with regard to the treatment of chronic, slowly progressive nerve deafness in otherwise healthy men and women.
The prognosis of the treatments which had been suggested would not appear to be encouraging in view of the degenerative changes in the auditory nerve expansions which had been so clearly demonstrated in the beautiful sections shown by Dr. Albert Gray.
Aural surgeons would agree that any factors producing general nerve exhaustion tended to increase an existing nerve deafness and therefore treatment should be directed to the improvement of general-rather than local-conditions. In this connexion, he quoted the case of a woman, with a very low blood-pressure, in whom nerve deafness was associated with tinnitus and such severe attacks of vertigo as to confine her to her bed for many days at a time. This symptom 1106 60 could always be quickly relieved by one of the ergot preparations and the abeyance maintained by appropriate treatment of the hypopiesia. Mr. Tilley also referred to what he bad often termed " domestic deafness "-in which husband and wife experienced a difficulty in hearing one another, although they agreed that it did not seem to prevent either of them from bearing a third person who might be present ! Mr. C. P. Wilson said that there was no cure for this type of deafness, so that treatment must be symptomatic and palliative.
One symptom which had not received its due amount of stress in the discussion, and of which probably 90% of the patients complained, was a lack of understanding of what was said; it was not that they could not hear, but rather that they could not understand what people were saying. It was this that caused patients the greatest amount of social distress. There were probably two causes. One was the local cause, i.e. a degeneration in the cochlea, which was responsible for the diminution of actual hearing power, but he thought there must also be some cerebral or central degeneration and owing to this, complicated sounds such as speech were less clearly heard than they otherwise would be.
Many things could be done for these people, apart from endeavouring to improve the hearing. The most potent adverse factor was noise. In one's consulting-room a patient would say that he could hear and understand quite well what was being said, as it was quiet, especially if speech was slow and the enunciation clear. Rapidity of speaking was confusing to them. Not more than one person should speak to them at the same time, and slowness of speech should be the rule.
Another way in which these patients could be helped, especially if one ear was worse than the other, was to tell them, when at church or in the theatre, to place some cotton-wool in the worse ear and sit with the good ear towards the speaker or the stage, cuppiDg this ear with the hand. By this means many adventitious sounds were cut off or diminished, and the closer such a patient sat to the speaker, the better he would hear, not because the sound was louder, but because there would be less adventitious sound between them.
With regard to the question of fatigue, the more tired a person was, the less quickly he would understand a conversation. Hence it was well to advise such patients as were now being considered to take a couple of hours' absolute rest before going to a dinner or other special event, as they would thus feel at their best afterwards. A small dose of strychnine was also beneficial at such a time.
Dr. Albert Gray (in reply) said that he was unable just now to answer the President's question concerning the presence or absence of arteriosclerosis in the vessels in these patients. It must be remembered that during the preparation of a temporal bone, the specimen had to be passed through many chemical solutions, and that arteries had no muscular coat on their passage'through bone. But it should not be difficult to ascertain whether there were such changes in the artery of the basilar membrane.
In answer to Mr. Sydney Scott: he believed this was the first occasion on which sections from a case of senile deafness had been shown in this country. lie thought it probable that a deficiency of endolymph caused a falling of the membrane of Reissner. The perilymph was under intracranial pressure, and if the endolymph was not secreted the pressure would depress Reissner's membrane. It was curious that in old age the changes in the ductus cochlearis, though so different from those in otosclerosis, were similar to those seen in deaf-mutism. He wouJd need to do further research before he could say whether the deficiency in the secretion of endolymph was primarily a loss of secreting power or was due to nerve influence.
